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| SEQUENCE OF OPERATION
CONTROL POINT LIST_AH-CL-6__(TYP FOR AH-CL-10, 13, 16, 17, 18, 22, 23, 24, 28, 29, 30, 31, & 32) VARIABLE AIR VOLUME - HVAC SYSTEM SUMMARY _—

CENTRAL LAB OFFICE BUILDING CONNECTED POINTS SOFTWARE THE SYSTEM SHALL CONSIST OF AN AIR HANDLING UNIT WITH CHILLED WATER COOLING AND HOT WATER HEATING COILS. THE SYSTEM SHALL HAVE
ELECTRONICALLY OPERATED VALVES AND DAMPERS AND TS OWN DDC STAND ALONE LOCAL CONTROL STATION (LCS). ALL SETPOINTS SHALL BE

APPLICATION PROGRAMS AR HANDLING UNIT NO. RETURN FAN NO. EXHAUST FAN NO. SERVING ADJUSTABLE. H

OUTPUT FROM DDC INPUT TO DDC ALARMS
H DICITAL ANALOG DIGITAL ANALOG DIGITAL ANALOG

AH-CL—6 RF-CL-16 - CAFE , TOLERANCES AND SETPOINTS:
SPACE COOLING TOLERANCE: 73 — 77F
AH-CL-10 RF-CL-1 - LOCKER ROOM SPACE COOLING SETPOINT: 75F

el - - SPACE HEATING TOLERANCE: 68 — 72
AH-CL-13 EF—CL-6 PLANT SHOP, SEE NOTE f SPACE HEATING SETPOINT: 70'F
AH-CL-16 RF-CL~2 EF-CL-18 DRY-LABORATORY, SEE NOTE 2 MIXED AR-LOW TEMPERATURE LIMIT: 50'F
AH=CL-17 RF-CL-3 EF-CL-18 DRY-LABORATORY, SEE NOTE 2 o Rt i

AH-CL-18 RF-CL-4 EF-CL-18 - FREEZE PROTECTION ALARM: 40°F
DRYLABORATORY, SEE NOTE 2 ' FREEZE PROTECTION LIMIT: 35°F

AH-CL-22 RF-CL-20 - NORTH OFFICE WING EAST SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT: 1.0 INCH WG ABOVE RATED FAN STATIC PRESSURE.
AH—CL—23 RF—CL-19 — NORTH OFFICE WING SPACE PRESSURIZATION (ATMOSPHERIC REFRENCE): 0.03—0.05 INCHES WG

AH-CL-28 RF=CL-10 - LEVEL 5 THE LOW LIMIT FREEZE PROTECTION SENSOR SHALL BE LOCATED ON THE ENTERING SIDE OF HEATING COL. WHEN THE TEMPERATURE PRECEEDING THE HEATING
029 - COIL IS AT OR BELOW THE FREEZE PROTECTION LIMIT SET POINT, THE FOLLOWING EVENTS SHALL OCCUR:
~CL-11 - LEVEL 4 1. THE SUPPLY FAN SHALL STOP.
AH~CL—30 RF—CL—12 - LEVEL 3 . THE EXHAUST/RETURN AR FAN SHALL STOP.
PR . THE RETURN AIR DAMPER SHALL OPEN.
RF~CL-13 - LEVEL 2 . THE OUTSIDE AIR AND EXHAUST AR DAMPERS SHALL CLOSE.
AH~CL—32 RF-CL—14 _ LEVEL 1 . THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
. THE HEATING COIL CONTROL VALVE SHALL BE FULL OPEN.
. A VISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE DDC CENTRAL CONTROL STATION.
. A MANUAL RESET OF FREEZE PROTECTION DEVICES SHALL BE REQUIRED.

POINT DESCRIPTION

SOLENOID
HAND,/OFF /AUTO
START/STOP

CONTROL POINT ADJUSTMENT
FAN SPEED

PRESSURE SWITCH
DIFFERENTIAL PRESSURE SWITCH
FLOW SWITCH

VFD FAULT

PULSE

GENERAL ALARM

FREEZE PROTECTION
TEMPERATURE °F

% RELATIVE HUMIDITY

DUCT STATIC PRESSURE

FAN SPEED FEEDBACK

FLOW

CONTACT CLOSURE

HIGH LIMIT

LOW LIMIT

RUN TIME

BTU

DUTY CYCLING

DEMAND LIMITING

SUMMER WINTER
VENTILATION/RECIRCULATION
CHILLER SELECTION

CHILLED WATER RESET
LIGHTING CONTROL

>< | GRAPHIC DISPLAY
CONTROL RELAY
> | SCHEDULED START/STOP
> | OPTIMUM  STOP/START
>< | DAY/NIGHT SETBACK
>< | ECONOMIZER
ENTHALPY

VOO NN

AIR HANDLER, AH-CL-6
G SUPPLY FAN VFD X X

RETURN FAN VFD NOTES: SYSTEM START/STOP CONTROL:
EXHAUST FAN X X 1. HVAC SYSTEM AH—CL—13HAS NO RETURN AND ACHIEVES THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING DDC CENTRAL CONTROL OR THE LOCAL CONTROL STATION (LCS). WHEN

A FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:
HEATING COIL, TCV~CL—6A VAV OPERATION WITH DEDICATED EXHAUST FANS. | 1. TS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED.

COOLING COIL, TCV~CL-68 X | 9. HVAC SYSTEMS AH-CL—16,—17 & —18 SHARE 2. WITH RETURN DAMPER OPEN, OUTSIDE AR DAMPER CLOSED, AND EXHAUST DAMPER CLOSED, THE EXHAUST/RETURN FAN SHALL START.

: ; o 3. THE SUPPLY AR FAN SHALL START.
SUPPLY AIR FLOW, FE-AFMS-CL~6A SCAVANGER™ COMMON EXHAUST FAN EF~CL-18. 4. CONFIRMATION OF AR FLOW SHALL BE BY AR FLOW MEASUREMENT (SUPPLY) OR A DIFFERENTIAL PRESSURE SWITCH ACROSS THE FAN (RETURN).
OUTDOOR AR FLOW, FE-AFMS—CL—6B

5. THE MIXED AR TEMPERATURE CONTROL SHALL BE PERMITTED OVERRIDDEN AND THE RETURN, EXHAUST, AND OUTSIDE AR DAMPERS SHALL BE
RETURN AR, FE-AFMS-CL-6C , X ‘ 6. THE USE OF SCHEDULED START/STOP AND OPTIMUM START/STOP PROGRAMS SHALL BE IMPLEMENTED IN THE CONTROL SOFTWARE FOR FUTURE USE.

>< | > | > | FALURE MODE
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>x< | >

MODULATED TO SETPOINT.

SUPPLY AIR TEMP. SA-RTD-CL-6 X WHEN THE FAN SYSTEM IS SHUTDOWN, THE FOLLOWING EVENTS SHALL OCCUR:
S OA TEMPERATURE, OA-TE-CL-6 . THE SUPPLY FAN AND THE EXHAUST/RETURN FANS SHALL STOP.
_ THE RETURN AR DAMPER SHALL OPEN.

OA_HUMIDITY, OA-H-CL-6 X . THE OUTSIDE AR DAMPER SHALL CLOSE.
MIXING AIR TEMP. TE~MIX-CL—6 X . THE EXHAUST AR DAMPER SHALL CLOSE.

' . THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
COIL FREEZE PROTECTION, LL-CL—6 X
SUPPLY FAN/DUCT SP SAFETY, DPS—CL—6A X

. THE HEATING COIL CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
. ITS RESPECTIVE CONTROL SYSTEM SHALL BE DISABLED.

VAV SP SENSOR(S) DPS—-CL-6B, 6C, & 6D X ' A HAND (OFF) AUTO SWITCH AT THE FAN STARTERS AND VFDS SHALL OVERRIDE THE SYSTEM FOR MAINTENANCE USE.

BUILDING ATM. SP REF. DPS-CL-6E

RETURN FAN SP REF. DPS—-CL-6F X ECONOMIZER CONTROL:

RETURN AR TEMP. RA-TE-CL-6 X F
F THE MIXED AIR TEMPERATURE SENSOR SHALL PROVIDE INPUT TO THE DDC CONTROL

RETURN AIR HUMIDITY, RA-H-CL-6 X SYSTEM. THE CONTROL SYSTEM SHALL MODULATE THE OUTSIDE AR, RETURN AIR AND
OA DAMPER. OAD-CL—6A X EXHAUST AIR CONTROL DAMPERS TO MAINTAIN THE 55 DEGREES F SETPOINT.

NOoO O AN

RAD, RAD-CL-6 X TEMPERATURE AND HUMIDITY SENSORS IN THE OUTSIDE AIR AND RETURN AIR STREAMS
EAD. EAD—CL—6 X ' SHALL PERMIT THE DDC CONTROL SYSTEM TO DETERMINE THE ENTHALPY OF EACH AR
adedihiall STREAM. SHOULD THE ENTHALPY OF THE OUTSIDE AR EXCEED THAT OF THE RETURN AR,
THE DDC CONTROL SYSTEM SHALL CLOSE THE OUTSIDE AR MAIN DAMPER AND
EXHAUST AIR DAMPERS, WHILE OPENING THE RETURN AIR DAMPERS.

MINIMUM OUTSIDE AIR CONTROL:

J—— : : AN AIR FLOW MEASUREMENT STATION IN THE OUTSIDE AIR DUCT SHALL PROVIDE INPUT TO THE
DDC CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE OUTSIDE AIR DAMPER
TO MAINTAIN THE MINIMUM OUTSIDE AIR QUANTITY AND ANY SUPPLY AIR FAN SPEED.

SUPPLY AIR TEMPERATURE CONTROL:

THE SUPPLY AIR TEMPERATURE SENSOR SHALL PROVIDE INPUT TO THE DDC CONTROL
SYSTEM. THE CONTROL SYSTEM SHALL MODULATE THE HEATING COIL 2-WAY CONTROL
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DDC CONTROL SYSTEM - 2 TO CENTRAL CONTROL

I STATIC PRESSURE CONTROL:

| | o A STATIC PRESSURE SENSOR IN THE SUPPLY AR DUCTWORK SHALL PROVIDE INPUT TO E
| l | ' L | | THE DDC_ CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE THE SUPPLY

OOO® ® ® ® q‘@
I
|

FAN SPEED, THRU THE VFD, AS REQUIRED TO MAINTAIN THE REQUIRED DUCT STATIC

o PRESSURE (FIELD MEASURED). VFD SPEED FEEDBACK AND FAULT SIGNALS SHALL BE
§2hv &—- vo REPORTED AT THE DDC CENTRAL CONTROL.
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DPS—CL-6F

60Hz o A BUILDING STATIC PRESSURE SENSOR WITH ATMOSPHERIC REFERENCE SHALL PROVIDE

INPUT TO THE DDC CONTROL SYSTEM. AIR FLOW MEASUREMENT STATIONS IN THE SUPPLY
| AR DUCT AND RETURN AIR DUCTS SHALL PROVIDE INPUT TO DDC CONTROL SYSTEM.
UTILIZING THE MONITORED BUILDING STATIC PRESSURE THE DESIRED SUPPLY/RETURN AR
OFFSET SHALL BE MANUALLY ESTABLISHED AND SET POINT PROGRAMMED. THE DDC CONTROL
SYSTEM SHALL MODULATE THE RETURN FAN SPEED, THRU THE VFD, AS REQUIRED TO MAINTAIN
DESIRED OFFSET. VFD SPEED FEEDBACK AND FAULT SIGNALS SHALL BE REPORTED ‘
[ AT THE DDC CENTRAL CONTROL.

ATM. REF.
DPS~CL~6E

EHXAUST FAN
SEE NOTES |

1,2 IN SUMMARY

EAD~CL~-6

I
TYPICAL | l I

RA-H-CL—6
RA-TE-CL—6

AFMS-CL-6C

REF SR | ' o ? DUCT STATIC PRESSURE SAFETY LIMIT:
T0 OTHER ZONES THE DUCT STATIC PRESSURE LIMIT SHALL BE AS FOLLOWS:

S~ 1. AN ALARM SHALL ANNUNCIATE AT THE DDC CENTRAL CONTROL STATION WHEN THE STATIC PRESSURE IS 1.0 IN WG ABOVE OF THE NORMAL
B : STATIC PRESSURE.

| — i ——————— ——— — — — — 2. THE SYSTEM SHALL STOP THE FANS WHEN THE DUCT STATIC PRESSURE IS GREATER THAN OR EQUAL TO THE STATIC PRESSURE LIMIT. THE UNIT SHALL

DAMPER ACTUATOR BY HOT WATER FOLLOW THE SYSTEM START/STOP CONTROL SEQUENCE OF OPERATION.
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DUCT SMOKE DETECTOR CONTROL:

WHENEVER THE SUPPLY AR OR RETURN AIR SMOKE DETECTOR IS ACTIVATED, AND A SIGNAL IS SENT TO THE FIRE ALARM PANEL, THE
FOLLOWING EVENTS SHALL OCCUR: D
1. AN ALARM SHALL BE ANNUNCIATED AT THE FIRE ALARM PANEL.

2. THE SUPPLY FAN SHALL STOP AND EXHAUST/RETURN FAN SHALL STOP.

3. THE OUTSIDE AR, AND EXHAUST AR DAMPERS SHALL CLOSE.

4. THE COOLING COIL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).
5. THE HEATING COIL VALVE SHALL CLOSE.

6. AN ALARM SHALL OCCUR AT THE DDC CENTRAL CONTROL.
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RF-CL-6 DISCHARGE AR

TO ZONE OR ROOM

RAD-CL-6
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ZONE TEMPERATURE CONTROL: REFER TO DRAWING H8.10.41.
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EXHAUST SYSTEM CONTROL:

EXHAUST FANS SHALL BE SOFTWARE INTERLOCKED TO THE ASSOCIATED AIR HANDLING
UNIT(S), SUCH THAT THE EXHAUST FAN IS ENERGIZED WHEN THE AIR UNIT IS
ENERGIZED. THE EXHAUST AR DISCHARGE DAMPER SHALL BE ELECRICALLY INTERLOCKED
TO THE MOTOR STARTER SUCH THAT THE DAMPER IS OPENED WHEN THE FAN IS
ENERGIZED. A DIFFERENTIAL PRESSURE SWITCH SHALL REPORT EXHAUST FAN OPERATING
STATUS AT THE DDC.
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TYPICAL VAV AIR TERMINAL UNIT (ATU)

NO SCALE

REFER TO DRAWING
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NOTES: 1) EQUIPMENT/INSTRUMENTATION NUMBERS ARE SHOWN FOR SYSTEM AH-CL-6.
SEE SYSTEM SUMMARY ABOVE FOR SIMILAR DESIGNATION OF OTHER DPS—CL-58,C.0... 6P o+
, APPLICABLE SYSTEMS. |

EFFECTS IN ORDER TO ACHIEVE AN ACCURATE READING. PRESSURE SENSOR(S) N
PER SYSTEM SEE
HVAC SYSTEM SUMMARY
SCHEDULE, THIS SHEET
AND FLOOR PLANS.
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